Population dynamics of the murine lymphokine activated killer system: precursor frequency and kinetics of maturation and renewal.
The proliferation kinetics and population renewal of recombinant interleukin-2 (rIL-2)-induced murine lymphokine activated killers (LAK) arising from splenic precursors was studied. Extensive proliferation has been shown to accompany the de novo generation of LAK cytotoxicity. In this report, a thymidine 'hot pulse' suicide technique was employed to examine the sensitivity of LAK progenitors during various time periods following culture initiation. Hot pulse during the first 24 hr of culture resulted in a 30-35% reduction in lytic activity when assayed on day 5. Pulse periods between days 1 and 4 resulted in almost complete inhibition (90-95%) of lytic function when assayed on day 5. Proliferation of LAK progenitors was documented by limiting dilution analysis comparison of splenic precursors and functionally mature LAK cultures. These studies showed a 75- to 80-fold enrichment of LAK progenitors after 3 days culture in rIL-2. By flow cytometric cell cycle analysis, we demonstrated that the number of cells in the S/G2/M phase increased with the length of rIL-2 culture and represented approximately 40% of the cells by day 4. Finally, we used the rate of decay of lytic activity following irradiation as a factor to define the mean life span of a cytotoxic effector in the absence of cellular input. An exponential decrease to approximately 50% of controls was observed within 8-9 hr after irradiation. Taken together, these results suggest that the LAK system is highly dynamic and requires continuous cellular proliferation for its maintenance.